Introduction

30
In animal production systems, the possibility of modify sex ratio can result in a 31 substantial increase of the production in intensive cattle farms. Also, sex ratio manipulation 32 can sensibly enhance the effectiveness of selection and genetic improvement programs, 33 through the differential increment of males or females born after AI [1] . 
40
On the other hand, some researchers have studied the variation of the sex ratio depending 41 on the time of the mating relative to ovulation [1, 6, 7] . Nevertheless relative to the onset of estrus [17, 18] . Due to this lack of consensus, further research has 49 been recommended [19] . Besides, it has also been remarked that delaying the insemination 50 can negatively affect fertility results, which should be seriously considered in this kind of 51 studies [20, 21] .
52
In the present study, we have taken into account that the modification of sex ratio in cattle 53 can have a great economic impact, and that there is no agreement among the studies carried 54 out to date. We carried out a field trial, analyzing the variation of sex ratio in cattle offspring onset of estrus (between 8 and 44 h). The insemination was carried out using standard 65 methodology for cattle, using frozen/thawed semen, which was deposited in the uterus. analysis.
82
Fertility is a binary variable (each cow either calved or did not). Thus, it was analyzed in 83 a categoric model (PROC CATMOD), considering farm and EI as factors of variation.
84
After that, EI classes were compared using the w 2 -test (PROC FREQ). and 18 h displays both the highest fertility and the highest percentage of calved females.
98
Regression study evinces a direct relationship between sex ratio and EI, which agrees 99 with the results of the analysis of frequencies ( Table 1 ). The regression model ( Fig. 1) 
100
shows that the percentage of calved heifers decreases significantly as interval EI increases,
101
at a rate of À1.85% per hour from the onset of estrus (r ¼ À0:66; P < 0:001). (Fig. 1) , the percentage of males increases 1.85% per hour from the onset of 117 estrus.
118
The results of the present work can be explained considering that there are many to inseminate the animals between 12 and 18 h after estrus onset [20, 32, 33] , in order to 180 achieve good fertility.
U N C O R R E C T E D P R O O F
181
In conclusion, sex ratio in cattle can be modified simply varying the moment of the AI 182 with respect to estrus onset. Early inseminations favor heifer calving, while not impairing 183 fertility, whereas delaying AI favors bull calving, but with a significant diminution in 184 fertility. The use of this methodology to vary sex ratio must consider its effect on fertility,
185
that could jeopardize its practical application.
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